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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re the patent application of David Hone 


Serial No. 10/632,095 


Group Art Unit 1632 


Filed 08/01/2003 


Examiner: Licto 


For: "DNA VACCINES THAT EXPRESS MUTANT ADP-RIBOSYLTRANSFERASE 
TOXINS WHICH DISPLAY REDUCED, OR ARE DE VOID OR, ADP- 
RIBOSYLTRANSFERASE ACTIVITY 99 


Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 


1. 1 am the inventor of the above-identified application, and I am qualified to design and 
conduct experiments related to DNA vaccines, particularly as they relate to the claimed 
invention. As evidence of my qualifications, attached hereto is a copy of my resume. 

2. 1 am an employee of Aeras, the assignee of record for the above-identified application. 

3. 1 have reviewed the subject patent application, including the claims, and the 
Examiner's remarks as contained in the Office Action mailed on November 3, 2004. 

4. Attached here as Exhibit A is a description (4 pages of text and 1 figure) of 
experiments to test the ability of a composition of genes encoding an L4IF mutant cholera toxin 
and an antigen to elicit an immune response in a mammal, as is contemplated by the claimed 
invention. . The experiments were carried out under my direct supervision The results showed 
that compositions containing DNA encoding cholera toxin L41 F mutant CtxA 1 S4lY display 
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substantive adjuvant activity and augment both the magnitude and persistence of the serum IgG 
response to the HIV antigen gp!20, in comparison to the control composition. Further, no 
adverse (toxic) affects were observed as a result of the administration of the composition. 

5. 1 further declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the above-referenced 
application and any patent issuing thereon. 




David Hone 
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Example 

Evaluation of the adjuvant properties of 
S63Y and S41Y derivatives of CtxAl 

Experimental aim 

The aim of this experiment was to evaluate the adjuvant activity of DNA vaccines that 
encode S63Y and S41Y derivatives of CtxAl in plasmids designated pRc-CtxAl S 63Y or 

pRc-CtxAl S 4iY. 
Methods 

Construction of DNA vaccines 

Plasmid pRc/CMV (Genebank accession E14286) was purchased from InVitrogen 
Corporation (San Diego, CA). DNA vaccine pOGLl is described elsewhere (4). 

DNA vaccines encoding S63Y and S41Y derivatives of CtxAl, designated pRc- 
CtxAl S 63Y or pRc-CtxAl S 4iY, were constructed using the QuikChange® Site-Directed 
Mutagenesis Kit (Catalog #200518, Stratagene) according to the manufacturer's 
directions. The site-directed mutagenesis process entailed whole-plasmid PCR using 
CtxAl DNA vaccine, pRc/CMV-CTA (2), as template. The resultant PCR-generated 
plasmid was digested with Dpnl to remove the template DNA and the digested DNA was 
introduced into E. coli Stable2® by chemical transformation. The transformed bacilli 
were cultured on tryptic soy agar (Difco, Detroit MI) supplemented with lOO-jig/ml 
ampicillin at 30°C for 16 hr. 

Isolated colonies were selected and grown overnight in 3 ml of LB medium 
supplemented with 100 fig/ml ampicillin. DNA was extracted from overnight liquid 
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cultures using a Qiagen mini plasmid DNA preparation kit (Cat No Q7106). Plasmid 
PCR using primers specific for ctxAl S 63Y or ctxAl S 4iv, and agarose gel electrophoresis 
were conducted to screen for an appropriate derivative; clones that tested positive for 
were stored at -80°C and used as the source DNA for the vaccination studies below. 

Animal study methods 

Specific-pathogen free, 6-8 week old female BALB/cJ mice, purchased from The 
Jackson Laboratory (Bar Harbor, ME), were maintained in a specific-pathogen free, 
micro-isolator environment, and allowed to drink and eat ad lib. Groups of 5 mice were 
vaccinated intramuscularly with admixtures containing 30 u.g each of endotoxin-free (<0.5 
EU per mg of DNA) pOGLl + pRc/CMV, pOGLl + pRc-CtxAl S6 3Y or pRc-CtxAl S4 iY 
DNA suspended in normal saline (0.85% (w/v) NaCl), as described (5). 
Humoral responses to sp!20 

Solid-phase ELISA was used to determine gpl20-specific Ab titers in the sera. 
Briefly, 96 well microtiter plates (Nunc, Rochester, NY) were coated with 100 \x\ of 3 
p.g/ml of fflV-lMN gpl20 (ViroStat, Portland, Oregon) in PBS at 4°C overnight. Plates 
were washed three times with TBS then blocked with blotto (5% wt/vol nonfat dried milk 
in TBS) at room temperature for 1 hour. Serially diluted sera were added to the wells and 
incubated at room temperature for 2 hours then washed three times with TBS. Alkaline 
phosphatase-conjugated goat anti-mouse IgG (Accurate Chemical, Newington NH cat# 
SBA103004) diluted 1/2000 in blotto + 5% lamb serum was added and incubated at room 
temperature for 1 hour. The plates were washed three times with TBS before adding 
substrate (Gibco BRL, Carlsbad CA cat# 19589-019) and incubating for 17 minutes. 
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Amplifier was then added (Gibco BRL cat# 19589-019) and incubated for an additional 
15 minutes. Absorbance was read at 495 nm using a Victor 1420 Multilabel Counter 
(EG&G Wallac, Turku, Finland). 

End-point titers were calculated by plotting serum dilution VS absorbance and taking the 
value where the best-fit line intersected than the mean of the negative control row plus 
three standard deviations. 
Results 

To assess the adjuvant activity of the S63Y and S41Y derivatives of CtxAl 
plasmids pRc-CtxAl S 63Y or pRc-CtxAl S 4iv were constructed by site-directed mutagenesis, 
as described above. These constructs were determined to be enzymatically inactive by 
assaying transfected cells for intracellular cAMP levels by ELISA (data not shown). For 
the immunization studies, groups of 5 mice were immunized intramuscularly on weeks 0, 
2, and 16 with admixtures containing 30 jig each of endotoxin-free (<0.5 EU per mg of 
DNA) pOGLl + pRc/CMV, pOGLl + pRc-CtxAl S6 3Y or pRc-CtxAl S4 iY DNA suspended 
in normal saline (0.85% (w/v) NaCl), as described (5). The mice were bled monthly over 
an 11 -month period post-priming. Sera collected before and after vaccination were used to 
measure the serum IgG responses to gpl20 by ELISA (1, 3). 

As shown in figure 1, the serum ELISAs demonstrated that the DNA vaccines 
encoding CtxAl S 63Y or CtxAl S 4iY both display substantive adjuvant activity and augment 
both the titer and duration of the serum IgG response to gpl20. The gpl20MN DNA 
vaccine, pOGLl admixed with the control vector pRc/CMV elicited serum IgG to gpl20 
that increased to a maximum titer of approximately 1:3,00 by 3 months after the initial 
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vaccination and waned thereafter. By contrast, immunization with either of the two 
formulations that included the DNA vaccines encoding the mutant CtxAl dramatically 
enhanced both the magnitude and persistence of the anti-gpl20 M N antibody response. 
Thus, we conclude that DNA vaccines encoding CtxAl S 63Y and CtxAl S 4iv are capable of 
imparting potent adjuvant activity. It should be noted that at no time after the 
immunizations were any adverse affects observed at the immunization sites. This 
indicates that the mutant adjuvants were well tolerated; however, histologic analysis will 
be necessary to confirm this conclusion. 
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